Ti n e a ( r i n g w o r m o r d e r m a t o p h y t o s i s ) a re superficial mycoses caused by pathogenic, keratin digesting fungi, called dermatophytes; these belong to four genera: Trichophyton, Microsporum, Epidermophyton and Chrysosporium. They infect skin, nails and hair; which may occasionally invade deeper tissues [1, 2] .
INTRODUCTION
Ti n e a ( r i n g w o r m o r d e r m a t o p h y t o s i s ) a re superficial mycoses caused by pathogenic, keratin digesting fungi, called dermatophytes; these belong to four genera: Trichophyton, Microsporum, Epidermophyton and Chrysosporium. They infect skin, nails and hair; which may occasionally invade deeper tissues [1, 2] .
Dermatophytosis can be classified as superficial (tinea capitis, tinea corporis, tinea cruris, tinea manuum, tinea pedis, onychomycosis and tinea imbricata), and deep infections (tinea barbae, kerion celsi, favus, trichophytic granuloma, dermatophytic mycetoma and dermatophytic disease [Hadida] ). The severity and course of the infection depends on the causative agent and the host immune response [2] . This is a worldwide disease, but it predominates in tropical countries and it can be seen in different socioeconomic levels. Based on the transmission mechanism, the different causative agents can be acquired from the environment (geophilic dermatophytes), from infected animals like cats, dogs, rodents and cattle, among others (zoophilic dermatophytes) or from infected people (anthropophilic fungi) [2, 3] .
In Mexico, the most frequent agent is Trichophyton rubrum, an anthropophilic dermatophyte, and on the other hand, Microsporum gypseum is the most important geophilic one, however this last is an infrequently isolated agent [1] .
To determinate the frequency and prevalence of M. gypseum infections in a Dermatological Center of Mexico (Centro Dermatológico de Yucatán [CDY] . Dr. "Fernando Latapí").
MATERIAL AND METHODS
Descriptive, retrospective, observational and transversal study of 14 years (2002 -2016) performed at the Dermatological Center in Yucatan, Mexico. All the patient charts with tinea due to M. gypseum confirmed by culture were included. The following data were analyzed: gender, age, occupation, provenance, time of onset and clinical features. Descriptive statistics were used.
RESULTS
In the period mentioned above, a total of 3,921 mycological studies were done with 64 isolations of M. gypseum (76.5% corresponding to female patients), which represents 1.7% of the total of cases, with a higher prevalence in 2011 (Table 1) .
The average age of the affected patients was 16 years old (range 8 -46 years) and the mainly affected group was school-age children (6 to 11 years old) followed by mature adults (35 to 59 years old). The majority of the patients were students followed by housewives. The results are shown at tables 2 and 3.
Thirteen cases (20.3%) were acute (< 15 days), 22 (33,3%) subacute (16 to 30 days) and 29 (45.3%) chronic (> 30 days) with an average evolution time of 21 days.
The main body regions involved were head and neck ( Fig. 1) Thirty-seven patients (57.82%) were from Merida; two patients from each other populations (Tekax, Kanasín and Muna) were reported (3.15% in each case); several individual cases were from other municipalities of the State, and finally two patients were from neighboring entities (Fig. 3) .
DISCUSSION
Tineas are mainly caused by antrophophilic or zoophilic dermatophytes worldwide, such as T. rubrum and M. canis, however, geophilic fungi have a more extended geographic distribution such as Microsporum gypseum [4] which is the most important soil acquired pathogen but clinical cases due to this agent are scarce. This causative agent can affect cats, dogs, rodents and horses, and in humans, in some cases, it can cause tinea corporis, tinea capitis and tinea faciei [5] . This has been demonstrated by some epidemiological and environmental studies such as the conducted by Kachuei et. al in Iran, who reported a frequency of M. gypseum of 12.4% from soil samples in a collecting from 16 townships of Isfahan province [6] ; and it was isolated in 1.1% of 15,684 samples of dogs and cats in Italy by Nardoni et. al. [7] . Worldwide, this pathogen has been reported in several series and case reports, but it has been infrequent. In our study, we collected 64 cases in a period of 14 years, corresponding to 1.7% from a total of 3921 mycological studies.
In Greece, Maraki et. al isolated this fungus in 1.5% of the cases of 2674 samples from 2004 to 2010 [8] . In Brazil, Heidrich and colleagues [9] [10] , similar to 0.1% and 0.33% reported by Rezaej-Matehkolaej and Bassiri-Jahromi, respectively, in Iran [11, 12] from a total of 4120 clinical samples, and similar to data reported by Sei in Japan where only three cases from a total of 36,052 samples of outpatiens were caused by M. gypseum [13] . Moreover, in an epidemiological study conducted by Pérez-González in Spain over a two-year period, this causative agent was isolated only in one case of tinea pedis [14] .
This result is similar to the obtained in a previous epidemiological study conducted by García et. al in Guadalajara, Mexico, with 2227 samples from children with lesions suspicious for tinea, where M. gypseum was found in 1% of the cases [15] .
On the other hand, some reports document a higher prevalence of this fungus such as Paudel and colleagues who published 8.33% of a total of 110 samples of suspected cases of dermatophytosis in Nepal [16] The predominance of females in our study was very marked respect to males (76.5% vs 23.4% respectively). This data is similar to Heidrich in Brazil with a malefemale ratio of 1:4.64 in his study [9] . Conversely, other studies conducted in Nepal, Iran and Japan reported a calculated male: female ratio of 1.39:1 [11, 13, 16] , however, these numbers are from global results of these studies without a real proportion between genders of infected patients with M. gypseum.
The most affected age groups were 11 to 19 years and 35 to 59 years. Those results are similar to those obtained by Heidrich et. al. who reported a predominance among young males and mature females in two age peaks with an average age of 7 years for male patients and an average age of 32.5 years for women; our patients were equally affected in the main infected group (scholar age) with seven boys and seven girls for a total of 14 patients with a 1:1 ratio; and an evident female predominance among the second most important group (12 females and one male patient) [9] .
In other studies, with general statistics of dermatophytosis, the results were different to ours. For example, Paudel in Nepal reported a predominance of general dermatophytosis among patients from 21 to 30 years; and Rezaej published a predominance in patients from 21 to 30 years and lower frequency in patients from 11 to 20 years old (opposite to our results, where the principal groups were 6 to 11 years old [ [11, 16] .
Respect to the frequency by occupation, students (39.1%) and housewives (23.4%) were the main activities (Table 3) . It is partially concordant with the predominance of women among our patients, but it contrasts with the results obtained by Heidrich who reported a predominance of young males and mature women in his study. [9] .
The head was the most frequent topography, affecting 22 patients (34.3%) with an involvement of the face in eight individuals and scalp in seven patients (all those last patients with inflammatory tinea capitis); followed by upper limbs (23.5%) and the trunk (21.8%) ( Table 4 ). The frequency of tinea corporis was 77.8% of the total. These results are very similar to the data obtained by Heidrich et. al. in Brazil where a predominance of the face was reported, with a frequency of 19.3% of the total, followed by the scalp with 11.7% and arms with 10% [9] and a frequency of tinea corporis of 46.2% of the total; a low propensity for the feet and toenails in both studies was found (opposite to the predilections for Trichophyton). Previous studies conducted in Mexico reported the isolation of M. gypseum in 2% from samples of patients with tinea capitis and tinea corporis but this percentage of tinea capitis and corporis was much lower than in our study (13 and 22% respectively), but with a similar predilection for patients between 3 rd and 5 th decades of the life for the last clinic form [15] . In a previous epidemiological study conducted by Martínez et. al in Guatemala, M. gypseum was the most frequent etiological agent of tinea faciei [18] . In other study conducted in Northeast Brazil, Silva-Rocha isolated M. gypseum from two samples of patients with tinea of glabrous skin and in one sample from toenail of a total of 113 positive cultures collected between 2013 and 2014 [19] . On the other hand, Zida et. al, in a study conducted in Burkina Faso identified M. gypseum only in samples of two patients with tinea on upper and lower limbs [10] ; and in Barcelona, Pérez-Gónzalez isolated M. gypseum only in one case of a scholar age patient with tinea pedis [14] .
Microsporum gypseum is a geophilic dermatophyte with a wide world distribution, however it is an infrequently isolated agent. It has been identified in epidemiological studies conducted by Bhagra in Brazil, in 71 cases over 30 years and in some microepidemics reported in Ivory Coast, England, Colombia and Brazil. Lavalle identified this fungus in Mexico in 41 cases from a total of 11,148 dermatophyte isolates over a period of 45 years [20] [21] [22] .
In spite of its relative low frequency, M. gypseum is the most important geophilic dermatophyte, because it is a soil resident. This condition can predispose children who play on the ground or those who have contact with pets like cats and dogs or other domestic animals in which this dermatophyte has been isolated, usually as asymptomatic carriers without infection [9] . This could explain the predilection of this causative agent to infect children and people who perform domestic duties (due to the high exposure of glabrous skin to the environment, associated with daily habits, life style and the high probability of trauma with contaminated items, with two age peaks such as those found in our study) [19] , especially in suburban and rural environments where dirt floors are common.
Moreover, it has been observed that inflammatory tinea capitis (Kerion Celsi) is more commonly caused by M. gypseum and M. canis (and less frequently by T. tonsurans). This can be explained because the enzymatic profile of M. gypseum is very similar to M. canis as evaluated in Barcelona by Bruguera et. al. using qualitative and semi-qualitative methods as API ZYM®, concluding that both fungi have almost the same enzymes (alkaline phosphatase, esterase, esterase lipase, lipase, leucine arylamidase, valine arylamidase, acid phosphatase, phosphoamidase, β -glucosidase, N -acetyl β glucosaminidase and α -mannosidase [23] .
These series compiles the epidemiological data of an infrequent but important pathogen fungus that is a relevant cause of inflammatory dermatophytoses such as Kerion Celsi, moreover this causative agent has been uncommon in previous studies conducted by other authors, but the climatic conditions of temperature and humidity of the Yucatan peninsula (the weather in 84.5% of its territory is hot and humid with a minimum temperature of 16° C, maximum of 36° C and average of 26° C) [24] seems to be appropriate to the development of these species; in addition, almost half of the patients were from rural areas of the Yucatan State (Fig. 1) , which is one of the environmental characteristics of M. gypseum's habitat, as we mentioned above.
CONCLUSION
This work is one of the largest compilations of clinical cases of dermatophytoses due to this causative agent, which presents difficulties on its treatment when affect the scalp due to its capability to trigger a severe inflammatory immune response. So, mycological diagnosis is very important not only to determinate a therapeutic regimen for the patients, but also it can help to definite an approximate social -economic situation and life conditions of the people who suffer this disease, because it is important to emphasize that in Merida City, most of people lives in houses with gardens and ground backyards where frequently does gardening activities and it is probably that there are the biological niches of the causative agents.
Study Limitations
Some limitations of our work were the study period and the number of negative cultures from the total performed at our micology laboratory.
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